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It is shown that by plane strain the elastic half-space constraint of boundary leads to decreasing of the surface wave localization degree. Three-dimensional surface wave exists only for two kinds of boundary conditions, when the surface of half-space is free from the stresses and the free surface is restrained. In the case of constrained free surface the three-dimensional surface wave has a dispersion property.
Introduction. Surface waves propagation study represents a separate research in science.
In the study of surface waves the plane and antiplane deformation was generally considered.
For the first time the existence of surface waves was indicated by Rayleigh [1] , where he examined the plane problem for half-space with stress free from the boundary. Solution of the three-dimensional problem was obtained by Knowles [2] , who generalized the Rayleigh problem. These results are mentioned in monograph [3] . Another option of space problem was investigated in [4] . In work [5] the three-dimensional problems for elastic space waves propagation in isotropic half-space with two options of half-space boundary conditions was researched: free boundary and when we have one shear displacement at the border of halfspace, one of the tangential stress and normal stress is equal to zero. In monograph [6] the summary of elastic waves propagation space problems is given. Study of three-dimensional surface waves for various types of mixed boundary conditions on the surface of the halfspace is given in work [7] . It is shown that dispersion equation has a root for two types of boundary conditions: free surface and the surface, where displacements in one tangential direction are forbidden.
Unlike the classical Rayleigh' problem, M.V. Belubekyan [8] considers two types of complex boundary conditions instead of free surface boundary conditions for an isotropic elastic half-space. It is assumed that either normal stress is constricted in the perpendicular direction to the surface normal and shear is equal to zero, or the normal stress is equal to zero and tangent is restrainedly.The conditions are set, at which the surface wave cannot exists.
The problem of periodic waves propagation in an elastic layer when in the layer boundaries the normal and shear stresses restrained were investigated in works [9, 10] . Here the influence of restraint factor to the phase velocity of the symmetric and asymmetric vibration layer is shown.
As a result of the integral Radon' transformation [11] the space problems of the dynamic theory of elasticity are reduced to the plane problem regarding the Radon' transformation images. In the work [12] the introduction problem of dynamic potential for solving threedimensional problems of the dynamic theory of elasticity is investigated, in which the antiplane displacementis not used (for example, in the problem of the dynamics of the surface of an elastic half-space, where the contribution of the surface wave is dominant). Applying the Radon' transformation, the solution of three-dimensional elasticity problem is comes to solving the corresponding plane problem. Development of asymptotic models of Rayleigh' surface waves, Stoneley' and Scholte-Gogoladze' interface waves were studied in work [13] .
In work [14] the wave propagation problem in an elastic half-space is studied, when the halfrestrained free edge conditions on the half-space boundary are given. Using the Radon' integral transformation, a dispersion equation for determining the velocity of surface wave propagation is obtained and the numerical experiment for the different physical and mechanical parameters characterizing the media is made.
In this paper we obtain the dispersion equation of three-dimensional wave propagation problem in half-space with an elastic-restrained border. Research of the problem is simplified by the introduction of potential functions like plane strain problems [3, 5] . It is shown that by plane strain the elastic half-space constraint of boundary leads to decreasing of the surface wave localization degree. Three-dimensional surface wave exists only for two kinds of boundary conditions, when the surface of half-space is free from the stresses and the free surface is restrained. In the case of constrained free surface the three-dimensional surface wave has a dispersion property. By mixed boundary conditions at the surface, the propagation angle affects the phase velocity to the three-dimensional surface wave.
Statement of the Problem. Consider the harmonic vibrations of an isotropic elastic half-
where u  -displacement vector, ,   -Lame' parameter,  -density.
Suppose that the following boundary conditions are given [8] on the boundary of the half-space
These conditions were proposed by Mindlin [16] for study the elastic wave reflections problem from the boundary of the half-space. In work [8] the conditions for the existence of Rayleigh waves in the case of elastic-restrained boundary (plane strain) were researched by M. Belubekyan. Periodic waves propagation in elastic layer is studied in works [9, 10] .
In particular case by 0          we get conditions of free boundary.
To solve the problem of surface waves propagation, the potential functions   , , , x y z t  and   , , , x y z t  [5] are introduced like in problems of plane strain:
By means of (1) and (3) 
where k -wave number, Applying Hooke's law the boundary conditions (2) by y=0 comes to the form: 
where 0
From equation (6) is follows that three-dimensional surface wave possesses dispersion feature. For given equation let's consider the following particular cases.
 Dispersion equation (6) 
Equation ( Dispersion equation (7) by 0 0   either 0 0   has been received in work [8] , where the conditions of existence of surface waves were set, depending on the coefficient characterizing the elastic restraint and the wave length. Equation (7) has a root 0   , to which the trivial solution is corresponds. Following to work [15] , eliminating root 0   , the equation (7) comes to the following: 
By different mixed boundary conditions [7] we get corresponding equations from dispersion equation (6) Table 2 and graph show that by mixed boundary conditions on the surface, and propagation angle affects to the phase velocity of the three-dimensional surface wave. By the displacement prohibition in one of tangential direction, with an increase of the angle value, the three-dimensional surface wave phase velocity decreases (increases). By 
